Atrioventricular synchronous pacing using a leadless ventricular pacemaker: Results from the MARVEL 2 study.
We report performance of a leadless ventricular pacemaker with automated, enhanced accelerometer-based algorithms to provide atrioventricular (AV) synchronous pacing. Despite many advantages, leadless pacemakers are currently only capable of single-chamber ventricular pacing. The prospective Micra Atrial tRacking using a Ventricular accELerometer (MARVEL) 2 study assessed the performance of an automated, enhanced accelerometer-based algorithm downloaded for up to 5 hours in patients with AV block implanted with a Micra leadless pacemaker. The primary efficacy objective was to demonstrate the superiority of the algorithm to provide AV synchronous (VDD) pacing versus VVI-50 pacing in patients with sinus rhythm and complete AV block. The primary safety objective was to demonstrate that the algorithm did not result in pauses or heart rates >100 bpm. Overall, 75 patients from 12 centers were enrolled and received a software download of the accelerometer-based algorithm to their leadless pacemakers. Among the 40 patients with sinus rhythm and complete AV block included in the primary efficacy objective analysis, the percentage of patients with ≥70% AV synchrony at rest was significantly greater with VDD pacing than with VVI pacing (95% vs. 0%, P<0.001). The mean %AV synchrony increased from 26.8% (median 26.9%) during VVI pacing to 89.2% (median 94.3%) during VDD pacing. There were no pauses or episodes of pacing-induced tachycardia reported during VDD pacing in all 75 patients. Accelerometer-based atrial sensing with an automated, enhanced algorithm significantly improved AV synchrony in patients with sinus rhythm and AV block implanted with a leadless ventricular pacemaker.